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01812011. 3 



u m m at =t* 



1/3M 



1. -ftS^31vlt^l#^^: 

(a)— ^hro, ^-^ap, -s^^p, — mft^ftmj&i±$&%.ffl^. 
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U ffl W M 1? M2/m 



ftw— iff- mmM^; r 

ti^, &mrtmmmm : fcmmit2:i m i. i:i. 

yfcj 0. 8o 

12. $n^Jg^ i s ii ^iftftM— JM^j^^^wsna^^ta^, & 

13. ^txfM* i m 5 id ii ^Mtefis—m&mm&ffi&M^&m^m.ft, 

14. mzmm^i 13 ^6<j^3i^^^a#, ^#tE£^, j&hm 

toft, m ~m.m ftmm ft ±m Mm 

15. $p^j^ 14 m&m^itm^m*, MtfSf- 

(i)^— 

16. in^j^ 14 pmm^Hxtmmm, as^-^n 
- ■■mBftm&n&ftffiM&wi%ft2.m&}m--Mt'bmi%, &R-ir^m=m.mft 
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u ffl w m 1? mvm 



i7. imummx. i6 MWs^iiiMfr, m—m^mm*! 

% 10cm, S/J^Sg^^J 17cra 0 

is. iafcrnmR 17 ^M^, m-mwrntt 

W>^-M'bB&Mi£l'b 5cm 0 

19. frl&f'Jg* 1 M 28 + ft#fa-^&*J^^&ft£^&$&3&&#, & 

20. -^mit±^yjm, 

21. nmm^ 20 ^nt^y*, k#«e^t, mm^Hrnxm— itm^m. 

22. tamm^ 20 ^^^v*, hkmt^m.mmit^ 

23. in^im* 20 ^Wii^Etffi^W^-^, as— jl^W^h^ 
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2001 6 B 29 0, !MJf»£^ ( -^HfflfKHIII^) 

e*j^i±^«^a#^jf^Hffl^J c t i » ^Jitn^H^fd^- 4, 218,227 (Fr ey )mmm 

4, 395, 269 (Schuler) „ 
H^-^iJ-^ 4, 424, 070 (Robinson) . 4, 436, 546 (Robinson) > 4, 443, 237 (Ulvestad) . 
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VL m 1? H2/1451 



4, 445, 915 (Robinson). 5, 207, 812 (Tronto ^AK 4, 954, 255 (Mul ler #AK 

5, 22, 488 (Forsgren) ft 5, 211, 846 (Kott ^A) &frffiWMft3t^&;fcfi<jHltt7&i£ 

^ m a ^ £t««* Tuft^ w ffl * - sni 4b a^ism , # tt is ?i>3» 

«7D#i£^35rtflWJtJqe<lJi«H^o #'J$P, ^ffl^-^'J-^ 5, 730, 766 (Clements) 
^3±«^M^J— #^^c ftffllf^ 4,661, 131 (Howeth)^J?# IS tt^6t]i±M; 

5, 730, 766 (Clements) £?f i^#^M#IHtt^i±^^# W^ffl . 

mfenmm^Ttftmmxo ^m^m^ 4,661, 131 (nawetto^nj&^^mm^ 

ta, ^^Ht 8315 AL^^k^f (cfra) (A^J 233ra 3 /min) gc^A^, ^SSClSW^S^ 



^^M#.#^^^6<jiiijp, ifipSA^ io%, &ilj&S4>3; 20%, 
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VL m 1? H3/1431 



m^&^Mmm^M^Htfi^.HiM&'b^j? io%, s#±fe^Sii> 20%, 

'J> 25%c 
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n m 1? H4/1451 



2 ^itm^m^jfmm^mm ia m ib m^H^tm^ 



mum, 



S 3A IA 



IS 3B IB ^^M^^CK)iE«ftS; 



S 6 ^ffl^^HJ^S^iiiim^^^Iilttm^W-^MM^f'jAL^ 



1*1 . 



mm-, &r 



9 Ji^^— S'Hit^^^W— #IHtt^^7n#^WS 



#1S ia IB, — £-Ki±36362li§£ffl#— Aft4H5"J?j*ytj 10 *R 10' . ^&£Ki 

io, io' mfa&f&¥Wfttt— mw^^Ttmm^M^c mta, 

2 mxs XtfJ^MM (1GM% 6^XX10^XX10^X)o 

ffi IA fP IB jRSffi^^^ffi— ±Sfe 16 ffi'JM^ 17 ^ 17' . 

IEAP n 13 TOJAPH 14, M*n. ^TiiWiM. itWaSA?iJ^^ffi.#tert 

vsmtfi&H) mxzmnmm, ^smw^M 12, 10 + 
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itt W V m5/14W 



m ia fn ib i£^mT— 118, 

# *p w - hi m ffi is $ . \% m m * at * ffl * # ^ m s *t a m & # g& & * s y 



#IJ 2, iiM^^^^AW -flu 



17 



17' 



i6' , t:^— ft^F±M# i6 ±w^ap 20, lAWtitw^ 

^^StM^ttf&iRjTto^Fi&i (#Wp^S^^[«i ioi) 3IA£JJ3££^22„ 
5tt^— ^Htt&«#7U#, 34AlftJ3£^%lft— 500 
(cfm) (gj HmVmin); M^HJ, &AftJE£^lW— IftigSMOT^ 550cfm 



(^J 15. dmVmin), jR#ifeS4>£Fy*7 600 cfm (£j 16. 8m 3 /min) _R£#:lfej£4>^37 
625 cfm (gj 17. 5m 3 /min)o ^W^XMH^. 5^7 Sf^MW^jl^tM 

4" (IS^SM*^, #T 0.0648 ^ "JHfcffil^W PJ^al^H 

Tf^-g-WaBta^I^^ 0. 001 

•m.22 mi 13, ±mu i6, w*t*B*i w> /a±m i6 faTmwmmmM 17, 17' , 

^^fWfM^ 28 (12^^), )tfil4S*ffi 23, 24 M 

I4H*M 23, 24 *9tfHM£&#j&api*iftj— ^1K^4^ 25, fi^^S 22 

Bm^^mmnmu n, 17' 0 m^H^. 22 w#ir— ir^ki^ 176 
\h .aa^m^ 73 m 121 altj^, ft&&3&mm% 97 al^-^^-o 

MtfL 17, 17' ^^n^p^fflfl±s^cs 22 mmm. 17, 17' a-t^ji 

mWMfflf&o fjjfe 17, 17' W^WS^BB 5A *P 5B„ 1A fP 3A Mffl 

5A tf, mw. 17 ^fiMi. ^m^c&#S)§^ 10 mwmmm, m& n & 
mta, mm> nm, -znn^mm 17. ij^ffitjtfc 17 ^sw^ss^e^ 

05IB#J1E 5A, fcti£3&7U# 32 17 ^fa]0^5E^"a" A^^J 10. 4cm (4. 1 

29 Wil««7C# 32 ^iTOSg^ "b" A^J^J 5. 3cm (2. 1 
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VL m 1? H6/1451 



mmm., mm. 17 - ^ii«7cft 32 ^^r^-amffi^ ls^m® 19, 35 am 

19 AT z B#J^ 17 (tmm 5A #r^) ft&Sfa*K»-Sg^ "e", ilfcJIi+t^^il 
«7U# 32 ^P^mfM^ 17' ^fi]6<jft^&^ "c" 0 ^ 18 WMfJ^. 17 %ft 
% " a'\ £nffl 5B ffiq<, 17' lft-^#^flW&W^&«7C# 32 

WfW. 17' itinTK^n^MAWSra, ti3ifcM;7 

ai±£taS2&7n# 32 MS^M, M^TSnaM^P= MilffiffJ^ 17' ft 

sffl^mMM, 5A ^winM 29 m^tim^m^nm^mmm, 

pI^JS— TCSi^ 71 o 4-M$Ii4 ] , Wilgp^ 71 ffl^&ffi. 19 

M7U# 32 TO , 18 lft{iS^£-WitM v 71 19 ^fic ffl 

#, toui^ 71 fp^m is ^w^-^i-ts is *n^am 19 ^rsi^Mi^o 

5B #T^lft^&i«X;# 32 WTOM^ 71 ^|H)WSg^ "a" Mi>^I 
^) 5cm, ^/h^30cm, - 5 M 20cm, ft-^J^, ^C^flt 10cm, {051^^ 

U^-m 5A ^fiWM'^W'J^lft^T §>M 17 |Pil^^7E# 32 :£f!]ff]ffi&o ft 

^vtm^ytft 32 m%&mu 19 ^fej^m^ « C " s^;*/ 10cm, 50cm, 

iE^^J 10M25cm, 3l&— $^m*¥, ^^17cmo it?$^ 71 ift-fcm "d" (£n# 
#fKji£) bT^^^ 20cm, M^'h^ 10cm, Rft— »J^>, 8cm 0 
^#)J4>, "d" Ocm 71 nj^.^flj^ 17 #M£— #J 

17' AH£P# 71 ^mWS"e"Md>^J^ 2cm, gjW^ 20cm, fflS^^J 2 j£ 15cm, 

il^S-t^i:f 2°, 90°, ffl^^J^j 5 M 20° o miMMjtft 32 fP#M 17' 

awii^^ 71 mmuMfr is "f -m^^ 150cm, 

10 m 100cm, + , ^C^^ 65cm, it^^WJ^, W£W1£J$ "f" 
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vl m 1? H7/14M 



§§^# 32 ;fPgg|S# 71 2.foJftj "a" mSJ±**7C# 32 Sl95iBSB# 19 "c") 

/S3£#SJ!l, IP, ^a<J^KWS8fi<&. Win, £SMitf&M^ftifc#7n#32, 

£-^«iJ^, ^it«*7C# 32 ffflpjfi 17' WilSaS^lfilfltlffiSf "a" 
10.4cm (4. 1 i&Tj-), 3Sfe^ffl 5A ff^f IMff MSE^= ^#£1$ 
WflMtel7' W^Mfft&M&ififcl*, "a" ^ 10. 4cm (4.1 ^^t), "c" & 16. 7cm 
(6.6 3£tJ*), "d" 8.6cm (3.4 "e" £ 6.4cm (2.5 5S\f-), %}&tfL 19 

W-feS "f" S 66.0cm (26.0 "a" ^ 14. 2° . i&*R^X*S 

(SST^Sa^fmilJ) ^ 38cm (^ 15 ^) fP -\kB.%Z% 132. 1cm (52. 0 
WJ±**7C# 32 ftjgijLR^-o ^-MW^jffi^t, "a" S 11. 0cm (4. 3 
"c" 17.3cm (6.8 3^t), "d" ^ 8.6cm (3.4 M "e", "f" m 

"a" m±o i±^*7C# 32 ^±wTliA^M^MfftK3l«7t:# 32, 
^W-feS^A 66cra (^26^"t)o 

?$M#P&tJ^t#f,RSd^ 10%, ^lillkM^^ 20%, 25% 0 

£HJftJ— #¥MftJ> ^tBWfWJfe, S*t3t^/hMi> io%, ^#itkM^Mi> 20%, 

25% . 

Sffl^ltilR 19 (Bp, -fc "f" *q$g "c"), BR^SMffW^tBiR 19 (BP, £1 "f" 

^p^" c "), Ms^t^fiift 19. ftM&WMtp, psmimmmm^mm^ 

m&U 19 MMMMJ&M; Win, JALS 3o ^tB^S 19 17' ft TO-tfenTlW 

^a:^7K¥»j+ 0 itb^h, 19, 141s is 17- pWb'^#w?s#j 

« 17' W^^tlllt. 

10, 10' , fe&WMU 17, 17' ^^W-^-PSM^t"' 
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VL m 1? SI8/1451 



wu&m 28, tammm* 27 ±, m^m^-mmmmm^ 32 ^m&± 
60 n^itmimn* mi^.H^. eo mm?,— 35 altj^ 

lm 3 ), Ilf^^j 19 S 35 ^775^ C^J 0.5M1 m 3 ) 0 ^JEWW^ 34. 9 ja^ 
51 (lm 3 )o ^IWJffiS^tS 32, 92 M 211 (^2.6 



vs&m^mm^umm, m^^jii^m^^n. itm^mmm^M^w 28 

1mm 2, 3A *P 3B #f^, 28 ±&}xtmm7ti t ¥ 32 l^^^W. f$ 

10 ws_h^-^\ - o^fftSM 50, mm& 17, 17' , ±m*& 
wrt^ffi i6 ! wmtaph 13 ^fps^o &mmmnu 50 ffl^t^aA^s^ 

M^M^liS^ 22o 5fi$n/AAP 20 5tA&# 10 ftf, fefa^xtrnZM, 

tt&mfoi&AWjym^m 33. 

Milil«7C# 32, ^ISM^Ifli. #a«7n# 32 iS^S 

-JT^WjI^^ 35, -SS^±^3±ii§l7C# 32 |&KSM#, W^-^hSff 36, 

^waiM 35 ^^rnwe^^o it&mftm 35 ft* 

9<j3iftif§*&# 10, 10' ftjl^TCfr 32 "PjlUJ^Iltt^WsK^IlItt^Wo ^ 
32 ^^^fi^^ffllf^Jf^^H^-fiJ-i- 4, 171, 963(Schuler) . 

35 ^m-^mnm-^m cmmm^ mmmm&, -m-mms2 
ffirt&i "mm" 44 m—mmm, -BmmmA^mm^m 35 m^Bo xtmfr 

f!l$P, ^W y h3±^ll7n#32$4[fe]if#S^, m-7C# 32 ^^1^144 nJLU^-^^ 



M 6 m 3 ) c 
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W 1? m9/14W 



Jt£±ifciA^M 35 «1f 



aiijiiiffl 36 ^^so^-^ 28 ±m, mum S2 ^mm^m 28 ±„ 



a^7c# 32 cm&mmmfem M^mic^^m 28 ±^-^#y^ v 

MUffll?^ 4,395,269 fP 5, 562, 746o ##J^, ffl^ ^31ttf§7U#W5:* 



3tttM(Venturi)W 70 ( |?| 2 *ffijS£s^). ifcthmf 70 UJt-^il^7C# 32 £p 

y^%ws.-&mfc^m2%AL, bp, ^mmw 70 i&a^^n^ 60 - -m 
m%m 36 ^it^Mj^ia^ttmw 70 x-mxmmTtft 32 tfj^ts i^a#^* 



28 ±M#Wlt#3ffc ^fStS# 36 hk^m 28 M#flJI£ 



22„ a 



?LMM#0^ut, -£fe±H}mttff]ftmo &w£mmvt&&T, umnmnm 

IKXHBI^J-^ 4, 218, 227(Frey) #f£?f 

i±«7U# 32 ^-^TRf^^^Stf. 36 m^MWfe 30 



^^nT^ttWI^^ Mt^TIft- ©3±4fe*7U# 32 «^ 

W^^?bI1S^7K¥^^^3^^7 15°-30°o 2, 3AfP 3B ^B^WJ* , 

mm 28 w^to 30 ^wwx^^^±W7X¥Pgjf Mmmzm 36 0 
£^ 28 ±&iffimitmm7tft 32 ^s^r§i w 0 

2 ^m— 5M-j±^7c# 32 i&m&M^mm* 36 _t ; w^-ii^T^ 32 
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n m 4$ ifio/1431 



m^jtft 32 < m 2-3 4**^ ), ^-kin^i^^ 28 ^w^m^ 

Mm^tmU^ 28 OTfKj^Jf 60, 'SS^Wffffite 62 #j±a 

Mffi 16 W^MWfJM 17, 17' ^frURSMYMfftWUZHn 28 ift 

fiP^. ^i?EW«m 62 ±W^-^m*n 64, ffl*#^W. ^31 

mm^HW&wmm 12, w^niaxrw^^o 

5±«7U# 32 JIW-il^M 35 ($2«^»fi^) 
^iS^iH 82 M#?iJiS5mfi 44o ffl^, iS^W 82 SJf^W, ^^ilA^ft,^^ 

35 Wrt^o ^M^itftWjl^TCft 32 m&, MStxttJ&^Tti* 32 ffit 

J±&f&7n# 32 ft-fc^, S 6 "x -^^^ia^lpi 82 

SSUiffiiffijiH 44 iSK^^S^ 45. 7cm (18 51 **J'h^ 122cm (48 

—$L&]%J 55. 9-76. 2cm (22 — 30 31^^^ 61. 0-71. lcm (24-28 H 

^^ffl^jl'MTn^RrUJl^^PSS, fM^W^^J 66.0cm (26^\f-) 0 
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n m 4$ mn/uM 



its, vxmmmxtomsmm. 

E^J±«7t# 32 ^f^jl^M 35 82, 44 ik^fP 

■&im&wtft; mmmTm&ftffi 35 igM, ^nam^r --£#1 75 

76 o S 7 /T^T JlW^tt 75 /faMtt 76 82 „ 

Mitt, bp, imf&mm 76 ^p^ipim^ 75 M^tt^, -mm^>m^ 0. 5, 
1.0, MMmBk&i%i 0. 7 m o.9. s^^^, ^ 0.80 mAmit^m 

WSnt^l 25%, Wf*#^F«3i&g^c M, ^#Hltt^i±«7n#Wm^tb 

iWf^m 75 f£%, ^Ipf 82(fl]*B*l 44)W^hXTfM^^ 15cm, ^/J^ 60cm, 
— Jftgj;fc 27. 9-45. 7cm (11-18 3^J")» ISff^jt; 33. 0-38. lcm (13-15 H^j*). 

75 82 (^P^ffl 44) fi?J ft K^Md>^ytf 5cm, /Jn^ 55cm, - 

t$&l%l 20. 3-38. lcm (8-15 3£\|), .Rft^f^j 25. 4-30. 5cm (10-12 3H">. 
£Itt76«, JfraW 82 (M&W44) lW^bR^tM^;*7 10cm, fB^j/J^ 55cm, — 
J&gl >*/ 20. 3-38. lcm (8-15 31^-), J.S$f^J^j 25. 4-30. 5cm ( 10-12 3l\f-)o — 1£ 
itPV^M 76 #PDl, ^182 (^PnT^#W^i|ig 44) ffy ft R^^>^% 5cm, 
<S^j/Jn^ 50cm, 12. 7-30. 5cm (5-12 3H-), 17. 8-22. 9cm (7-9 

H^t)o aaj»li82WSJii»«44fl<lX^ia^*ffll^W; BP, — 

32^a»fi&«iKJ, fMX^^«J*i&, *^±^WMo 

£~4f Blf±^3i^7U# 32 faffii^Jfcfcl*. ^fi 82, 44 0^hK«-fc«] 
75^37. 7cm (14. 844 51 >J ), $&$g$ft 76 ^ 30. 08cm ( 1 1. 844 ^ xf~) 0 $P^i|fl^ 

TOW, $gffl 82, 44 WrtR^Kftfe 75 ^ 27.88cm (10.976 ^^t), ^S$4 76 
& 20. 26cm (7. 976 ^)o il»7n# 32 ffj &UW&&X%l%L 66. Ocm (26 3|^) 0 
EM, ZumWl^Ttft 32 ^if#W, KlJil»7n# 32 fKj,&-£jg5|$£ 132.1cm (52 
^\f-)o^^— f£3^W^M^iJ4 3 , iM'W 82, 44 fi^^hX^tifiix^ 75 ^ 36. 47cm(14. 360 
^\f"), 76 ^ 28. 85cm (11. 36 

* ^ w s n a as is *a # ^ it >a tb ft a^j s n 3i at ts ^ # x m m m. m a m 
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n m 1? H12/143I 



-£1132 -ffi^iS^Sf^, iff^fflttfiJ«7nftc tAWIff^WM 

3§ ; '> joi 550cfra (^J^j 15. 4m 3 /min), 3SliitilM4>>J 600cfm 16. 8m 3 /min), 

RMiJ-^^] 625cfra m% 17. 5m 3 /min) 0 ^^jiMMfr^^^^ 

^ftM^f^^M \h o. ooi #H>o 

^Rm^mxtmm-iAm^mmm. Mtffli Fluent (Lebanon, New 

Hampshire) " it&$lMffi.W*htl¥" (CFD) ^#*^^IM, i^$fc#^M 

^ffl*^WM»^MR®W*ii¥« (Hewlett-Packard) frW 16 

mmmn, p 1 a 1 v 1 = P2 a 2 v 2 =^. p mms. Ajg^mm^R, 

3t#JtjK; ^Js^tl^fi, 5 / 5 t ( p u x ) + 5 / 5 Xj ( p u iUj ) =- 5 p / 5x ; + 5 i u 

mmm, pgi^s*^, FiS^#^j 0 cfd ^fijm^m k- e 

Mijm^jc k- s mm^-mzmmm, tm^mmmt (k) #K-*§tfc 

«) Bl^JfflH3 Fluent ^SJIHftlfo GAMBIT ^fr^MJ^, _hi£IK#T&it^g:& 

R^fflT CFD ^flo ^^IM^Zffl 16 ^3i«7G#W?£j& 8 #iiai»7G# 

Sf; ^-rftW 16 -T^iMHSi^ffl 1,457,024 ^ Tet/Hybrid ^7& 0 /3fWlft*I 
Mffi^mABR (It^iw) WAP, $£^18 5^ C^J 45. 7cm) SygWA P^it 
37^tX20^|\| (^94cmX51cm) W£§7£& P5feilfS 0 GAMBIT 
?IJ Fluent 2J§, CFDfW^B^^HT: 
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n m u mi3/im 



mm 






mmm 


k- e (2eqn) 


k- £ (2eqn) 


mm 








21. 03m/s 


26. 3m/s 


fcB □ 














8. 445e + 08 1/m 2 


8. 945e + 08 1/m 2 
















MM 












SIMPLE 


SIMPLE 










Jg t£i£M 






J« 












^^'14 = 0. 001 


mm&=o. ooi 




x-j£jg=o. ooi 


x-3IJ^ = 0. 001 




y-3tJ8 = 0. 001 


y-3tJS = 0. 001 


z-3tJg = 0. 001 


z-jtJg = 0. 001 




k = 0. 001 


k=0. 001 




e =0. 001 


£ =0. 001 



*Jffl^lalS^3i^7n#^0 9145cfm m% 256m 3 /min) GUS^Tt, &£n±0T 

^m&Bmmhyt, 5B, ^m#J&fi<J/^J-ftlT: "a" 10. 4cm (41^), "c" 

16. 7cm (6. 6 H^t) "d" 8. 6cm (3. 4 ^^), "e" 6. 4cm (2. 5 "f" 66. 0cm 

(26. 0 ^) " a " % 14. 2°o 
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n m 1? H14/143I 



% 700 ^/fr#}^HM&, tu^&M^mMfti$mmM*b3iftmmfeMxtm 
mm, Tg&Bffi'bx&a 30%, 

7315cfm (gj^j 205m 3 /min) , W« tt^TU^^JIW & Wli^II^I 
9145cfm (gj^j 256m 3 /min) . *I Mif H i£ JH M ^ , 3fc IK ft 5E jK & # £ ^ * W 
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m m =& m 



1/8M 




01812011. 3 



vt m ^ m m 



11 
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vt m ^ m m mvsm 



10 




2 
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vt m ^ m m mi/sm 





23 



01812011. 3 



vt m ^ m m me/s^. 




01812011. 3 



vt m ^ m m m/8M 




01812011. 3 



vt m ^ m m ms/sm 




